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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
new protein of ribosome recycling factor 

(RRF) of highly thermophilic bacterium, ****»i»>wi"W -« ""-iji* 
having a specific amino acid sequence, "' "' ™ " nlh% «» r1 j« lT "» '-" *- ,T ^'» »* 
capable of performing a three- t,h p, v Au ^ Ua t 1 ; u - u * M 5 ' tt IV: 7l " ttf AU 

dimensional structural analysis of the "[ 
RRF required for a medicine-creating j 
system of an antimicrobial agent a** ^i<*«^^ti«-%«.<.,^-sn'i«.«c«i» 

targeting the RRF. ,ta> i>« . u,.u.r ^.h, >u ,« \u m u Ik 

SOLUTION: This new ribosome „ ^ * tta ,„ „ Ul 

recycling factor(RRF) of highly & ^' 
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thermophilic bacterium comprises a 
protein having an amino acid sequence 
of the formula, or an amino acid 

sequence having one or plural substitution, deficiency, addition 
and/or insertion of amino acid residues in the amino acid sequence 
of the formula, and further having a heat-resistant protein having 
ribosome cycling factor activities. The RRF can be easily crystallized, 
and is useful as a sample or the like for carrying out three 
dimensional structural analysis required for development of an 
antimicrobial agent targeting the RRF. The protein is obtained by 
expressing a gene obtained by screening a genome library of 
extremely thermophilic bacterium Thermus thermophilus by using a 
probe having a partial sequence of the RRF gene in a host cell. 
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(57) [SDK)] 

[BUS] !J 'Jt^^D ^^Hf (R 

SRRFitfc^, ^©it^A^-K-rS^V^^ft, £ 

?,„ SftftRRF^it), CARDDSrfUffiUfcRRF*^— -i^y 
h- t-r^^K^JroiiJ^v'^x^t-^^RRFcD 3#Ct£« 



[W*rS 1 1 mm^r ■ 2 }Cf£®(75T 5 / WE&\frh 
[1**121 fil*JSlK>^^<^SCSr«rit-t'ST5/ 

[tf!*ii 3 ] k?'J#^- : i fcgE«o&sia»f> s 
fcot, BBSRtt-CifesyjHy-Ay^^ y y^7^ 

[Ii*rl4 ] fl*3i 1 ~ 3 <7D^-r^^'f£$So^ w« 

= - K-T5DNA. 
[tit *ri 5 ] gfi^'J*^ = 1 W^SIE?U^^ofl*iI 4 
coDNAo 

[tt*ii6 ] fit**! 4 */cli5 ^fe*££i'W-cDNA^fflf 

[tt*rl7 ] W*ri4 5 (^iai£$HfcDNA^* 

[!S*if 8 ] fit**! 7 (r|BttroJ^ff*5lfe{*:S:J&#i"5 
lSSr#tp» IS* 1 ! 1 ~ 3 <Di ^-TinMz.J£.Mt<D* >s<9 

I 9 ] if! #JS 4 * ii 5 |cSB*t<0 DNA t 

o^^y ^vx-r-5DNA-efco-c. hh? 

* Kro^SSr^FoONA. 

[fi!*rf io] *v=*x? k^e^us-^ : 3 , e 

^IJ## : 4, *5±tJ!iB^J#-^ : 5 TfliricSixSSfc^ ^iS 
ftSfrLfc&Se^JSr^tf, f»#ri9c£>DNA. 
[fif*rf 1 1 ] it*JS 1 ~ 3 wftiMZ-fSMHDf > 

[IS**! 1 2 ] ^cang^tr, ffi£4fc«?£H:£:#o 

b) iieS'ft^W^^«ro3ft7cfl|jt«r^i"5XSc) 
3 &7u«i£ 1=1*5 S SttSBtt 5 IS 

d) sttsufft^^w y b-r^it^^m-t^xM 

i ) K?US# : 2 ic^-TT 5 7 KiB^J"CfllJEi£$ti/S * 

i i) ia^ij## : 2 ci^-fr ? y mmxm$Lisfrz> 9 >- 
[if *ii 1 4 ] mmtsmtmim 1 2 c^j&ic <t o 



(2) ^112 00 0- 1 5 7 2 7 5 

2 

[0 0 0 1 ] 

!)t^^!)y^77^- (Ribosome Recycl ingFacto 
i;«T, RRF t I2&"t"6) KM-*-*. 
[0 0 0 2] 

Eff(RRF ; y d?y--fc • y iM^ y ^* • 77^- 
Kaji a. et a I. , Di sassemb I y of the post-termination 
complex and reduction of t r ans I a t i on a t error by ri 
10 bosome recycling factor (RRF) -A possible new targ 
et for an antibacterial agents. Biochem. Biophys. Re 
s. Commun. 250:1 -4, 1 998) fi, 1®&<Di%M\Z'&m<Dfi>' 

Hih^xy7° (^3^x-^7°) f^<rcospg^ y# 

20 titl^„ M3>7"U7^H mRNA, tRNA, ^LT 
70sy#V-A7^t#fj££tLTi^So RRF(i> m±^>^ 

n&mzwm t£#M t -r z> mm £S x. z> 9 > 

/^Jt-CJbS. RRFfi-Sro^H^^^^^MftH^- 
Tfc5EF-G (elongai ion f ac t or-G. fc£lWit rans I ocas 
eh /£P>mnGTP£tB;frLT?foTv>5 (Hirashima A. et 
a I. , Factor-dependent release of r i bosome s f rom mes 
senger RNA. Requirement for two heat stable factor 
s. J. Mo t. Biol. 65:45-38, 1 972) 0 
30 [0 0 0 3] RRF^ra^i-3^^fC^/&Ofl4*x 

tilt mmtei3^xftm\-i.t&mi£&* n^^M^a 

^X\±^X\±fl\\ Lfc^o-C, RRFPl^Wit^BS 

-f^x<nmi%mmi^&LXh^z> 0 w.\^^n&x\cmh 

^T'40-60%SS<75^^t3 ^-^r^L, #*BBSt;:@W£>RR 
40 ^SRRFttm^KfOifUv^^H^-i: LT^§ S 

X^tz (Janosi L. , Evidence lor in vivo ribozome re 
cycling, the fourth step in protein biosynthesis. 
EMBOJ. 1 1 : 1 1 41-1 1 5 1, 1 9 88) „ RRF^jI^W 

[0 0 0 4] ^i/lJyc*^*, A3SH»#<o*t 
50 4«jSf*^J-tfc 0 *u-cti:*«bfttti«!fe^ffeSEi-A# 
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(3) 
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1 998) 



*-c-S^Hfcr thfrotz, l^u**sp>, iMWtasxi 

ISfe^K^SS^tilSMtt^oa CMRSA ; methic 
illin resistant Staphylococcus aureus) A^MLX 
^4. *fc, MRSAKttr£^-<a#®21l*#;ife*vCl^ 70 

n#J<*T^6„ Ayav^v/yfttM (VR* 

Aqui I ex a e o I icus 

(Deckert G. et al. , Mature, 3 92:353-358, 
Baci I I us subt i I is 

(Kunst F. et al., Nature, 390:249-256, 1 99 7) 
Escher ichia col i 

(Ishikawa S. et a I. , J. Biol. Chem. 264 : 20054-20059, 1 989) 
Haemophilus influenzae 

(Fleshmann R.D.,et al. , Sc ience, 269, 496-5 1 2, 1 995) 
yycobacter ium leprae 

(Eiglmeier K.et al. , Mol. Microbiol. 7 (2) : 1 97-206, 1 993) 
Staphylococcus aureus^? 
(GenBank Locus AF033018 ;Ac( 
[0 0 0 6] Ut±©J;5**^«5{-*3fe-t-*RRFtt, 3£ 

WW^WM^ti^^^f ^ LTRRF^tUJtZ c? 
jftSi 5l-*oT^5»Kfca»fl»;b?>i\ RRF<D*tiBi{fc; 
{4* fc i^5b L T V n ft V \, -IS J- * « «fe f B {b 

jfegSfcro— oT*>-5„ ^roRRFf-fcVN-CH, Alltel- 

^gft^tt^^HJiftfcfc, gf B jt»t^ 

[0 0 0 7] ^fiE-rii^^^WofiH4f 'LxOfflEW-^'S 
JE&ftSfto^SI i v n o fcf^SI 5c ^ > t° ^ - * - %mm Lfc 
CARDD (Computer Aided Rational Drug Design) i^/Btt 
ft w</WT??£ffl $ <fc 9 5-ft •? , r 5 LfctiaSgHSsS* 
JRHW^a^'ft $ frooifc 6 a CARDDfc J; 3*031 x 

/^StflS&STifc*. */c[W]#lCNMR(Cj;^3i^^«iit 

ft«3©H*lf*i it/NMRi^t Sfif^Wtt, * S?W 
3<^7£^^l^^/i i (--t-^^J6w^Sft*-?i-r-fc5 0 X 

jnusafliii««f -en, xiu- $ t> ztizw&mnnmm 

btu£ 0 bfcaSo-CRRFJCisv^t), CARDDir 50 



* E ; vancomy c i n resistant enterococcus) oSttScb'frK 

[0 0 0 5] 5 LtzikU<D^X\ fE$3i£>#i:£«jfi£»± 
^< ^ftofc^ffl^T^^^i^ffl-rSRRFPl* 

ftffl-f&llWlXtzXXfoZ* Ld»U^ix4^RRFflg- 
ttia*^H-o^-Cro«^tt«^. -^RRFPfl^J^*^ 
y --^d&SftiWKroRRF t Itlt - tt^TH 1 

-Tft^*3«T(Oj;5ftl»^(-o^Ttt, RRFitfc^-co 



AF03301 8) 

i 5 i iJIH v- * ^ ^ i z£<5^ -C PISfcK© N * Srii 5 
tt, RRF<D^IML^£^Tfc3 0 SEl-^-yy 
-C ^ 5 RR F * KcofStt^ .C^OSJESWfiJcfiK^ t 

^-(O^ftfe-f, <*lh=» zsrfl'yfx. ERF-G. fcfc^WG 

b^LTv^ftitn^ftibftvx, -trofcfcKfc, ±9 

S^aHt L^-f < , t NMRt-*5^ 5 fcT— ^ 
ftRRF^^^^KwMP^IIS^^o L^Lftas?>, |fl 
KEwt*3 9^^RRF(lv^tb'b^^^[a|l-C\ *fcN 
MR^W(^^r t> t°-^'J§R^BI®ft^ ^/^^ «:Xh 
V, CARDD(c^®ft1f#^-^-x.5 5fcOTftt4^ofc. 
[0 0 0 8] £fcRRF<D3c£t4l4. ^b^Wft^&S-J; 
SRRF©ffi$»K^^ y- = ^f!i*iv^t>rigei:ft5 

= ^^0^*ift*o RRF(^bX^Mft^^^§ 
RRF<oS^t£^^ft^{-tt^*W^^^ y--^ 
[0 0 0 9] 

i-<, «»^J:S3J>C76«ji»«fro«fiftRRF©«^Sr 
mmt-fho Mf-fi, ^al^^ftRRF^flJfflLfcRRF 

vmm^n^t y -=-is ■yjj&*n^frh-tz>m com 



[0 0 10] 

EirRRF&#J&ftlJ, 8MMbi s &EftRRF£#*:: 

L -T t < JMhfMt^SB T fc 6 ^ i # 

t frb * ^ ^ b /V t°- ? v" - 7ttf?Wr L ^-Tv 
^fco * <*> * t°- * ffl JR 

■C 7 5°C£if5itSl?S.gi:-r3Thermiis thermoph i lus£r 
il^b/ic ^«RRF3tfc^<DifiglE^Jitig?{- 

amm r r f*^ <^ * n - = >- if &n i^«§ ^ * ^ l 

/c: 0 -t"*to*>*f6Ktt, WT^RRFiHSiS RRF^v^ 

[ooii] [ i ] k?'J#-^ : 2 irfEttor 5 j mm 

[2] Ci] ^>^^f^t575 y^ia^Ji-*i 

ioitJv^/cWf AUfcT 5 / Stifle* U 

Hn?s>*y #y-^y * y y^7 7?^-ffift*f 
[3] ib^js^- : wz-mmn^mmt^hti^mt^ 

[4] ci] ~ C3] (Dh^-rtit^mm (Df-ywg. 

K-t-SDNAo 

[5) E2?IJ## : 1 OffiSiE^J^o [4] C0DNA o 
[6] [4] &1tY± [5) fcSE*£HfcDNAaSJ$A&*'' 

[7] [4] C5] {riSft^HfcDNASrfim^Iffi 

[8) [7] mia«^K<Eife^S:^*i"SxS*-g- 
tr, [ l ~ 3 <^T*x;W-K*c) ro^^^SCroiijfe* 

So 

[9] (4) [5] iCfBiffiODNAi^J^li'/M' 

y y x-fSDHA-efeo-c, Hi4?^t 
^K©«SSr«foDNA. 

[io] *y =o** v^aj-^ K^ga^j## : 3 . ejus 

■§■: 4. *SJ:t»lJ#-§- : 5T«fiJt£*t3l¥a>ba*#L£ 
^/-c^Xia^J^-atf. (9) coDNAo 
[113 [1) ~ [3) 0V>-f3x*^fE«0^^-«^K 



(4) ^2 00 0- 1 5 7 2 7 5 

6 

[12) &<73lS£^ti\ at«l!Stt^»Oft^fe(D 
a ) SE?lJ*^ : 2 K^-fT 5 / BtKyj-C*filc£ tuS * X 

b) >jgJMfc^>v^f£<D3&^it%&5£'t"-5X*I 

c) 3&7c*5§fcistf£St±$Wfc«:ft£1"SlS 

d) ffitt^fi(-7^ -> h-T6^t)^^^-r-5Xg 

[13) '*oi6^tf. y *v-i*y-iM^ y 

tin. *tzte^(Dfeftm&z^&ffi}iZ<m<t&%)tm 

i i) mm%r ■ 2 (c^-TT 5 /»E?iJT*Wt£at5 * ^ 

[14) Cl 2) c^fti' £o-tt£H-£^ 
fc-ft-g-«J-Cfe5 [13) W^So 

[0 0 12] 

RRFii. \ttm<OT^sm*hmiSi.i*fr*. ^S20994 
iSRRFwStttt, ^86BITF1001<OJ;5*RRF(O^at*Sr 

mm ^tcfaffimkK&^xmmrr % z. t rr 

50 XoteThyy-J ? y ^BttTcR-^-^-^RRFa^^t 
*b50%«5co- transduction's Sr^-f^St**^ PI 77 — 

(W&gMK^v^-- (transductant) ^S^b, ff7t 

ft-rStxoasRRF^SagHfrTfeS,, RRF^»**ffl^fc 

gR®*fi<0*Srlf Atfc®^^ ^-XMBRRF^»^*«r 
^©it^^^ftbT^fcRRFSrfflffiLfc, 

5o 

[0013] ^wMnmmmwRRfnmmmz-mmti: 

it, RRF^tt^x., A»oilB^tt&Wi-5 
50 ^fcRRFStt^^^v^^t i:Sa$^So ^fliK^i- 



7 

#&&3jJU£<frbix-C^2>. -ftlt>hs 0. 8M NaCk 
0. 1 5M MgC 1 2 . 50mM Tris-HCI (pH7. 5)<Oj§JR{-*st^-C, 
60°C1 O^ffiWPfSft Lit t # (' , SMttco^ 

t ft ^ *s , ^as«^ i - * *-r s * w * Kiir ^ y 

h*Bl&LXl&m<Di&b&m-£'9 (Vysotsk 
aya et ak. Eur. J. Biochem. 223:437-445, 1 994, Davydov 
a et a I. , FEBS Letters, 36 9:229-232, 1 995), 

^glttft^j*A7j?£(di CaraE. 199 8, Site-specific a 
nalysis of mutational ellects in proteins. Adv. Pro 
tein Chem. 51:59-119, Mendel D. , et al., 1995, Site-di 
rected mutagenesis with an expanded genetic code. 
Annu. Rev. Biophys. Biomol. Struct. 24:432-62, Profy A. 
T. et al. , 1 9 8 8, Complementary use of chemical mod i i 
ication and site-directed mulaganesis to probe sir 
ucture-act ivi ly relationship in enzymes. Prog. Nuc I e 
ic Acid. Res. Mo I. Biol. 35 : 1 -26) £oT, E?U#-§- : 
2 \Z.7frfT 5 / mSM^n&WJr* T \ J U 

g&ftwRRFfStttt:. mWXo 

[0014] *&mz£zftmmmM<Dwm#)fcm 
•tz>zbK£<?x&zztt>-?zz. -ftth^mm 

?4 X-T 5 DNAf- J; o X =• - K * * ^Xh o 

r, KSfimsiRRFtateftfr^ft^^^ett-g' 

K&ftZmm-Z,, A^W^tt, 6 xSSC, M*jui±T 
5 K, 42°C!?»W:/y #V-t?— >h >, 0. 2 x SSC, 50 
*C-C<OJ5Kf tt^^M^Sr^t"^ ttfXZZ (J. Sambrook, 
E.F.Fritsch, T. Man i at is, cds. Molecular Cloning: A 
laboratory Mannual Second Edition, Chapter 9, Anal 
ysis and cloning ol eukariotic ienomic DNA, 1 9 89, C 
oldspring Harbor Laboratory Press. Cold Spring Harb 

or). -fib<D^mnm^ti^h(oxnt£<. mm<n 
* h y v^i^^-^^s^ttSjei^aiiift^-t- 

[0 0 15] #3B?Htt, cfrboiS&frfttiRRFftkO 5 



(5) ^^2000-157275 
5 

-f5„ #3§W<75DNA(±, cDNA, 4* y J»DNA£>te, -g-J&DNA 

m^^x*n%\^&^m^£^xmtfz>^tKx 

#5 0 Afleftfcli, ffi?U## : lfc^-t-JfiSiE^JSrfipo 
DNA, fcS^H-troWrJt, -t*tf>{::4@4*8jfcRNA, JEi-cD 
NAia^iJW-^^^^^ y ^ * - K3?£r 32 P# 
TfilffiU K£&fRlB6roy/^cDNA07^:/5 y— £ 

gcoyy A^^-^-y hi LTPCR£§feteU RRF£^- 

70 K-rsae^-i-iiesiiK-rs^tfc-c^s. pcr^ j: ^ 

-fe>-^7 0 7-7- (IB^iJS^ : 9) : 5' -ATGACCCTGAAGGAGC 
TTTACGCG-3' 

T>"3-£1>'x7 ! 7'(t— (iayj##: 10) : 5' -TCAGCC 
CAGGATCTCCTGCTCCTT-3' 

la^iJS^-: H;:*Lfci££e?iJ*#oDNAti:, fii£#S&S 
T'fe^Thermus t he rmoph i I n<n¥ J y'y y— frb 
mbKtcixDXhZ* 5fe{rjE-«fcJ;5{-RRFIi«iS{-- 

[0 0 16] ^W-S^^T^^fcRRF^a- H"T 

SSSffiiffftBIRRF^Bm^^^-SrWS-i:*^^*. - 

^*-T 5 n i I- ± o T SS»«tSRRF $ 5 CI 

50 Jz^iii^f^RRF^^ftm^^^^^Kt LX 
#SrtiS-Ct?5o •fg±* 5 Af]ftS(Escher ichia col i) O 
&fc<9 9 — \z.Yi, y°7*^ K^^-pET30a 
(NovagenttM) , pGEX (Pha rmac i attSt) , &£WipT 
YB1 (New Englan Biolabtt®t) mm^bfr%>„ ^SiS 
O^Seifetts Hanahanfe^«^?Lft^»^»*ffi 
(Hanahan D. et al.,Plasmid transformation of Escher 
ichia coliand other bacteria. Methods Enzymo I. , 199 
1, 204:63-1 1 3) (cK^Ttf t>fr%>o ffl.?h&x.? l"*? 

m&m^ $ ■& s vi t x oxmrn-tz r t 

5o it^^^/^K^^g^©RRF^^ili-?-^«, N 

7-4 v§r^tr#^iid i thiothreitol^e if"eS^#i: L 

ftHf-^/i^^^S h7^7*7- 1? (GST), ^^^ft 
-^hV-f^(CBD), v/Uh-^e^V/^ (MBP), fc5 
50 v^l^uK^^^dRXJ^tj^Tfc*. GSTK-^^v 



9 

hizosacchar omy c e s pombe) (DWs-aWZ^ ~fy^^ 
^-pESP-1 (SlralagenetttU) Qnm^blMo &®<V 
^Ste^J-tl, ^7id/7^ hi£(A. Hinnen et a I . , P 
roc. Natl. Acad. Sci. USA. 75, 1 929, 1 978)^1^^-^ 
&(H Ito. et al., J. Bacterid. 153, 163, 1 983) ^iMWB 

[i, s<*=l a ^/P;*^ ^— pBacPAK8/9 (?oyf 7 
^tt*t) ffl^m^^W^icii, CHO 

«, HeLai^JtS, *>Si^ttC0S7*IBIl&£> i 5 ftnffLKi^B 
fl&Sr*iJffl-f 5r t fC#5 0 ^ttbcDlt±i-*3V^-r«pM 
SG {?u^7-y?*±m ^(D^t *—&m^bfrZ> 0 "ft 

*t/isa^&. «$5£7U£Ss(W. A. Kcown et al., Method 
slor introducing ONA into mammalian ce 1 1 s. Methods 
Enzymol. 1 85, 527-537, 1 991 ) &ix£o 

[0017] mmzfotz^m^tzMmmwRM 
^^KroM, iait ph, fc5ws##-*-5syra46^tf> 

ffl U Xi(ftjeSflt3S«Wf* i o T 3 *5c*igW»tlf * s tf 
-i,, tRNA, mRNA, fcS^«EF-Gi ^ffiSf^ffl»*S*i 
[0 0 18] RRF<0 3&7c«£#tffBu UlTW i 5 i^T 

Mot, isftfls, xfcaiffifta^-^iuai, «-0#t0i 

M<oim&fes ffi^fif+H, #^7vM^, «5g<o 

X«l|Hl*fH-x 3»7C3^^-^^77^J'^^St4 

«fg, ^ f r B ^^P 5 n?»^*j£<^-r^» iff 

[0 0 19] S-f, fif^trofc*^tt*»f-#<©#:# 

3. &m^i%h(D(D&< \-mmwmx\-i 



(6) fl£M 2000-157275 

70 

[0020] »&<ffc*#<ofc5ftw\ misro^ ^ y --v 

#M 1 ~ 2 %M9l<D? W?? fC?£?$£- 1 ~ 2 /z Lfott 

*'i7o a m&xn. %££h*'m^&com£t'X"ir< ^xm 
i-fejUfcai it'tiosj ^fi-c a'j^-r 5 

Loofc5. [HlJfX^W^ffltei-it-f ^ — ^ 
^w-h*ifro2ft7c«imS{-«to-C^5o X^^rS 
-C Ktf * 0te $ * 5 d t S # < ©111 #Ti£§ 

& u— tf— * a X 5 r k <£ 9 IX^Si 5 o 

[0021] ^tite«i^^s#f^ffl-r^^ fc 

(MIRiSfe) lrit)^w«^K*SftcD{Sta«:ft^i-S. n 

rote, ais^^^A-rsf-t^^i^ «*nroassrox«i^ 

i S ISlJf SfifiT 5 — ^ {^S-5V ^Tf4t@ ^^-T 
^fc&ft (MADfe) fc*Uffl-C#S. ^fsf^fcflliiro^ 

wzhxiiftxwnmmzmz^ktfxi*, ~fr*ht 
mzmmtLx^Mmtkmc^z>^m&& (mm t 

50 [ 0 0 2 2 ] itm ft ±fE(Dif ffi-T?^ L7c ft b fi, r ix 
Wroft/hffiP B H5it*U, ^>ft< i t>2. JAS*©^»i 

fit***, ^ro^t^^WHil-Solt^ft/hg^ii- 

40 W^i5JS«»SRSRRFtt, HMR{-«t5S:fl=l»ii»*f<0«* 

W-'bWffiX* S„ NMRi' i Sii|^feiCmsSS»^ 

(90V.H2 0 , 10X02 0) *400,uLffl^ ; S<= -Oe^SW© P 
i" 0 ^ic^«I£*flVNNMR-y^^/V7J s ifro^^* 

50 la-i, ^^--^-/^-f-^m (NOE ; Nuclear Overha 



(7) 

// 

user El feci) , * t'^fe^l :~<*«roti*jg&£ 

« b N 0 E f - ^ Sr - S ^ ABfti - * - i: *s T 

MfflffifS* JMH t> S z. i: S. 2 ^Kogail*» h % 

* VV-mtW-Tf, NMR<0»-g-«>a:#fltiif+lfttNOE*^ 
#bftfci0tiflf«fc if «r t i-ZtO^&T'fm^tT 5 

[0 0 2 3] HHRO»-&»*Xi»itea»*f<0»^i:HII<C 
9, ffiSSst (5AW) tffg^ff^fifrtJ: 9^ Six 

— 1 5 N 2 <?fe5£HSQC (He t e f o n u c I e a r Single Quantum Corre 
I at ion) h/wTv'^^K0iBIS4r6«b, 3&;tH 

~/u&mt¥i/7 m<Dftm*&bti&. s^^hn(ca) 

CO h^trl^)— 38SF*i <oft^->7 hflH^'b 

n, ±«Jr»ofcil<HW*#JRt-oVN-cii3»:5cCBCA(C 

X7-J»*mft'tZ>. 1 H- 1 5 NTOCSY-HSQC C 1 5 N-e d i ted TOC 
SY) ^H(CCO)NH^^#^ttfcffiimya Yl'<Dfc&i'7 N 
-*\ C (CO) NH^HCCH-TOCSY^Jlo-C^bixSffiiJ^sjSJK 

mft&^-^ffiS'J^So roi 5i^T5 /Wt?4 

[0 0 2 4] NMRf-J:S^^^«<Ofi:flefllii^{-« 
frftSflH&timfi, ^SSfttim 2Bftfi, 30 

-aHt«i-efc5o ^5fe*^#ft®f'j^*fcLT^s 

fcN0E£^fc°— S 2&5E:*^ byi/"C**?>*b 

So r*bb(owff«rffifflbT, ^m^mm^nmv 

^»-*¥*&ft^ (R. m. s. d. ) ^«©R. m. s. d. 

RamachandranEH^S^ffi^m^tO^ttiCo^T 

[0 0 2 5] - o LT*fSKK>iSfi*?SRlBiRRFt-S-^v^ 
T#S n t ?> 3 Jfc5G*i3§tt, CARDDt^ i Sil!^ 

*3"J-e*>5. ZiroRRF<Ofi&t£*£>£E W-U 
{i^-^LTiStt^Pfi^i-S^K^m-t-Sr RR 



^2000-157275 
i2 

!»Ko<ge*Wb'&«JK>Wit«rf Sll-r S I^H, RRF^SttgfS 
feirM-rsI^B^+S^^^^^^fcSo RRF fc&Jka >- 
^Us'i'xtcSlti:!! y^Y-Av tRNA, mRNA, fc 
^ttEF-G^ofc£«fc###l!l-£L-C^S. Lfca* 
ot, RRFroffittSMt^HwixP>«IR<Ofi!t^t roffiSf^ 
ffilHWiofRtt^itS^So X*&*NMffigA¥#rfc£-3< 
3»5cfltii{-Ba-r5ttf«ro^ NMR(cJ;SJl^»[f£|i§ 
i^M1-Sffffi^fc^*6T. fllitiEiaoflfKO^v/^^W'g- 

ffiXfoSo fc t * IwttSESf -CfeS EF-G (E 
MBO J. 1 3, 1 6, 3669-3677, 1 994)^EF-Tu (K j e I d g a a r d M. et 
al., J. Mo I. Biol. 223, 721 -742, 1 992) lifEI--?:ro«ii* s ft 

ii\ #«K©K£if?SfcBBRRFK*itt5 y ^y-A^^ 

tivoim&Tijm-efoZa w^K*i±H^-T'fos 

RF-1^RF-3^f4? vz-^g^fia^-C-feSEF-G^EF-Tu 
^ t k i> I' t RNA t mm<D 3 &5c«ii£Ei S d £ a^K 
{r$ix-CVN5 (Nakamura , Proc. Natl. Acad. Sci. USA. 93, 5 
443, 1 996) 0 RRfl±~thb<nm :: ?-kmZ£.0^Vtfy*--l- 
mmz-te-S-tSk^X-tbiriZZ. hfrb (Janosi et al.D 
ual functions ol r i bozome recycling factor in prot 
e i nb i osynt lies i s : disassembling the termination com 
plex and preventing translat ional errors. Biochimi 
e 78:959-969,1 996). RRFw&ffiWi (4#i~y*V-^ 
i:R^-rSSPf4) 14, RRF©3ft5cfl|J§S:teWRrSttia 

[0 0 2 6] ?Sttgpf4^^l4^/^-/^^y 5t- h 

So -trojaan, RRFisw^tfy ^v-i^^^fc 

©T? 7^*5- ©^i-ioT|g^$nSr i^S-j^ 
TV^S 0 RRFttfc5-oO^»1±H^-eS>5EF-G 

Sri^pjfg-cfeSo PJ«l-> y ^V-ARNAiS^-T 
SrStt^iCfi^ K ^-9— *v<D£ o it V >$-*mm LT 

[0 0 2 7] ?Sttg|3f4comiS*&i LT> 3 &^«it^ 

pj^s^sffitt^i^iff^-t-ST 5 y mm^m-r 

5^^KSr^WJ-^b, ^©RRFfSttPfl*§rffi0 

-rs^a^^-rsr £tx^s 0 :o*s«- cd4£m 

HC CI ass I |^^^K<offiER*S<DSttSMtroft^t::^r 

ife^«t !5SttSiJffi*1*B«, CARDDt^J: 5«*-C^ra* 
Pl^J^-PJ3tUTV^S (Proc. Natl. Acad. Sci. USA. 9 4, 7 3, 
1 997) 0 LfcdSo-C, RRFWPl«^Jf»^t-*5^Tfc, WSb 

^^fe t ^s c: t tm&vz s 0 
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[0 0 2 8] RRFIi4O<0Hfcofc£K£tlHtfMB-*- 
5. o*9, mRNA, V tfV-A, tRNA> * LTEF-G-CMb 

ffilift1£2©fiJT/!) s ^$^5= Lfc^oTRRFJ-te^ft 
< fcfcstemof&tt^a 5 ^*^*. y# 
y-Af^M> y*V-.A1Mh2. tRNAlM K mR 
NAf-f K -tL'CEF-GiH' htffcS. 
[0 0 2 9] gi4a5tfc£fc£Lfc&Kf*. a^f*-^ 

[0 0 3 0] ^£0 3i^7t«3tl-S^<^iaf+i-o^ 
Til, E^p°pOHIS-^7^ r^iSffj (gfJH*J£) 

(rFlexiDock, FlexX^»7 u*->>Ouy vf 
^y^i/;aU->3yy7h^^7*I^t, Oracle 

(5H-*1000£JIT) <»7^7'7'J- (fctxtf^J 
1 50000W) *ayi?a-^t^^!J-^^t5. r<73 

t5li^tl5„ iSfifftfc'feW<D I t 1 tf s S> Insight 

FlexiDock: Tripos Inc. 

FlexX: Tripos Inc. 

CONCORD: Tripos Inc. 

Oracle: Oracle Corp. 

Insight I I: Molecular Simulations Inc. 

MOE : Chemical Computing Group Inc. 

mmts-m i-imnTy^^m^tox piseh* & ai £ 
RRF(;itt±5ifK> i 5 ^m&nmmmftte-tz t 

ftR^RSl-RRF km& LNMR#«f, *J itfifeBrffc LT-t 
*/ hSrt&Stf*. y h Srffl^ 

J; o T 2 ?> i" i ^ 0 Mffl PpIo ffl ^Hfflte £ g 
j£Lfcfc©fcfc5(Proc. Natl. Acad. Sci. USA. 94, 73, 1 99 
7). RRFf±«3RoSttSWt*«fofc«)J::*^±tt800000 

[0031] m~<D%mi, ^cD^ow^^tcmmit 
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[0 0 3 2] r O i 5 ftjlf^SrfilStj* 9 fit 1 1 

®nm^i.oX\n vivo-eroetKiSi*^ ^rttbH, fc 

70 [0 0 3 3] *3SKt-iSiSiS»ilRiiRRFtt, RRFPJiSffc 

WfflT-fc-5 0 -r#fr*>, **MroRRF. fcS^li^roS 
ttWiSr-atfWJti, RRFfc 

5 v ^**:<DmK\z.tt Lx&&?£Vk£^irit&Mzmn-r 
mz.9tiziz#>> 'j?io^^Kttt9isu^ y- 

■c, ffiia*#TTf<o^^ y-^v^icti, mffi>(k-&m<D 
Zcd?—? y ht #5 m^&UX<Dfe>&$;mgfX'% 5 

fcco-eJiJttttfiSia-cw^^ y-^.>^(itfx.^v\ * 
$gip3<ORRFtt, j«g^ai-EJa*i"?)^*6iSiS^ffitiatt 
&1?rZ>b<Dk%x.bt^ ^<ORRF-eH^-C#*d> 

[0034] m^x^mn. *ftwfr&'5<m\z.«fi 

^iW/iJ *VX-#-SDNAT?fco-C\ ^>^< tfcl 
30 4 5t^ u^Kro«SS:*ri-SDNA^Bi-r?)o 

*3V^4#S6«ji:tt. ^ by bfc##T-?fiH£>* 
DNA i 9 a^/-^7'y ^Vif-^ 
3 yL4i^itiftt5. r O i 5 SrStfe -TON 
Att, fl,&#&KRRF£ = -K1-5DNA£lfctii> fcSv^i 

Thir <t 5 ^The rmus t hermoph i I us Sr^tf ffiJEv 
aIE?|J*^^f*-^i-(^^ Thermus the rmoph i I us^WiS 

<D^SIB?iJ*^rtf^-y Ktt, **PcoRRFit 

b-tz>ia±, ga?ij#^-: 3, ib^j##: 4, nxmm 

50 5A»5>3M^$*tfctt5gc©2oro*SE^J (*)5V^ 
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[0035] %.ic*%wtes mmmmRMztm-tz 

tiimz.M-t-Z>. *»WI'J:5SiWi. i§iS«MRRF£ 

h (FCA)#C07v^O NdSfUffl^HSo 

^v*i#&HF»li-S. :/nT-^A@£ 

tt, fc£fcfflvvfcRRF£H£ftLfc#7^.fcS'l'-k/' 

5. :3U#?>ri^5«PiltJ:5fi 
fctt, KS»fi«RRFw»^^tH#^fdffl-r?> n 

ft$t*ntt y # V Kin J: oTSaft LT*J < r # 

[0 0 3 6] 

[HSk#J] 1) PCR (polymerase chain reaction) 
«£3«SSTfR«RRF (URRF4:««&) Afc^oit*! 

( a ) fE&ORRF»fc^©gB?iJttt^MSff ^fcgB^J 
iiBJgOto, K. , Nakamura, Y. : Cloning and overexpress 
ion of polypeptide release factor 1 of The rmus the 
rmophilus. Biochimie, 7 9:2 8 7-2 9 2, 1 9 9 7) %jLv>ffi L 

(Ull) , PCR*grpg (Sa i k i RK, Gelfand OH, Stoflel S, 

Schar! SJ, Higuchi R, Horn GT, Mollis KB, Erlich 
HA (1 988) Primer-directed enzymatic amplification 
of DNA with athermostable DNA polymerase. Science 
239, 487-491) ©fcft«^7^f -v—t LT\ 

#: 3) t2ffi)S©$ (T^-fc^*) *-rS]7°7'<^- 
(Pdownl ; BByiJ## : 4, Pdown2 ; gB?U## : 5) £rt£ 

Pup 5' -GTSGASTACTACGG-3' 

Pdownl 5' -CKNCKYTCYTCNGTNARNGSNGG-3' 

Pdown2 5' -CGSCGSAYGTTMCGSAC-3' 

(fcrtfU S=C/G, Y=C/T, K=G/T* N=A/G/T/C, M=A/C, ■ R 
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=A/G) 

(b) Pup - Pdown2&ffl^T<DPCR£Jfo-Cx SS*»fRHfi 
-7VADNAJ; "9 233-bpcol ragment 1&#fc (H 2 (75 

A) o £<b&^ i&IBSftfcf ragment ISrftHtcPup - Pd 
own1£ffli^T(£>PCRS/£-t\ 206-bpcDl ragment 2£r»fc 
(i2»B) o 

(c) ^feftfcl ragment 2£7"n-7 , iLT, &&&& 
ADNA^Pg^^¥LSouthern blot hybridization 

^tfo/c 0 ^Ofe*, fragment 2ii^^»mB^y -^DN 

[0 0 3 7] 2) SSJfmSSRRFikt&^ro^n-.^:^ 

(a) SSSflS^/ ADNA^Sau3A-CPI^^?b. I EMB 
L3 vectorcDBamH I iff h n Lfc 0 r 
^iSiS»SByVA7i'7'y y- (IEMBL3-ttRRF7*- 
;u) at 

(b) Iragment 2£7°n LTp I aque hybridizati 
on£^\ fc£#*liSRRF*fc : ?-£;** D-^^'U 
Gift? n->£#|ftLfc. 

(c) ftblxfcBtti' o — vd»?>7r — ^DNASrfSSL 
20 fco -ftfc#«rofcJISB**^^ba&*Ib«. fragme 

nt :/i LTSouthern blot hybridization^ 

(d) 7 7-^DNA*rBamH I HVtffrt 3 Z. t T?# hM' 
fcrt-kbcnWi&yyy* KpUC1 19 Wieira 

J, Messing J (1 9 87) Production of single-stranded 
p I a smi d DNA. Methods. Enzymol 153, 3-11] tt-ft 

[0038] 3 ) mmmmwMfe^n^mmmm 

(a) #ttbfcpUC-ttRRFi? n — >£ffl^T 

30 ^(Sanger F, Nicklen S, Coulson AR (1 977) DNA seque 
ncing with chain-terminating inhibitors. Proc Natl 
Acad Sci USA 74, 5463-5467) 9 S5£#8fc»RRFit 
te^^SXIB^J^^bfc (03). iS6«*maRRF 

120994 DaO^^^K-efc*r fciSWfe^-'iofc. 

(b) ^ff)T? y^IB?iJ^fm©RRF^^^KoIB?iJi: 
itg?-f-?)i, it«£«jSv^#ttdSSi6?>n5 (El 4) . 
^USMRRF^^^Sttt, 44%©l^-7'5yK, 67% 

40 #$tty-cfl^ft, RRF©fi&tt»-S5l'5eK^-i'vS:^fifei- 

[0 0 3 9] 4) ia5S*fflR«RRF©iaPJ*S^7^5 K 

(a) SS^SRRFoiiP^ • »$4*SrttSi:i-5fc 

sense p r ime r ; iB^J#-§- '• 6 

5' -NNNTCTAGAAAT AAT T TTGTTTAACTT TAAGAAGGAGAT ATACATAT 
GACCCTG AAGGAGCT TT ACGCG-3 ' 
50 ant i sense primerl ; IB?U#-^ • 7 
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5' — NNNGGATCCTCAGTGG T66 TGGT GGTGGTGGC TGCCCAGGATCTCCT 
GCTCCTT-3' 

ant i sense p r i me r 2 ; iS^JS-i- : 8 
5' -NNNGGATCCTCAGCCCAGGATCTCCTGCTCCTT-3' 
(b) pUC-tlRRF^itSH-sense primer - anlisense pr 
imerk sense primer -anlisense pr imer2£rffii' , >"TPCR 
mhHtzy 7 7 * v Y *v°7 * 5 K p E T 3 0 a 
<DUi I, BamH I UtiLfc-??* a Ltz 0 sense 
primer - antisense pr imer \<r>%&Ji- y nt> J £X%bfotz7 

ZtiZVy'? a — Ufc t.co^pET30-t IRRFH6. sen 
se primer- antisense pr ime \!U^t>^:X%hMz7 

0-URRFH6 (15) , p E T 3 0- 1 1 RR F (06) ir-fft^Lfc 

[0040] 5) mmmmM<nmm±mtmm 

(a) pET30-ttRRFH6^e?5t/i-pET30-ttRRF7°v^5 K& 
*»Bt*BI.21 (DE3) (NovagenttM) I^KfiifiLfc. BL 
21 (DE3)4*!iT7 RNAtf V * 7— I PTG!' «t 9 *&mM 
■Ct, pET307°7*5 K^(Cffi^ii*tvfcT7^n^-^ 

(b) fla*ro^K(Eift#:SrLB/*-?-^-f ->^*tfl , t ,_ Clt 
#U log phase-C#l»£0. 5mM IPTG, 0.5% 9 

( c ) sds-page!' ± ot g K^m^mm^m 
m-Ltz m7, u->>3) o 

(d) CJfrffii-histidine t ag^#*P$n/£rtiS»^ffiRR 
F£ProBond.Resin(lnvitrogen*±)Tif§!lLfc: (07, u- 
-^2) . 

(e) ±f^ffifm»&*ufc R&RES0RSE S# 

(Pharmacia Bi otech*±) rlff?Dvf^ 30 

(AKTA explorer 100s Pharmacia Biotech %t) Srffi 
oxnWdM^tz, fi!f»^ W?^KroSDS-PAGE©=«T^ 

7^— co^ffi/"^-^ (El 8) Sr*f. 

[0 0 4 1] 6 ) ^mmmRF&fc'f-coftffimifeM 

(a) pET30ai^f-7^o-->^bfc77^V>- h^|5] 
— cr)t>coSrpSUIO [Uno M, Ito K, Nakamura Y (1 996) F 
unctional specificity of amino acid at position 24 
6 in the tRNA mimicry domain ol bacterial release 
factor 2. Biochimie 78, 935-943] \^-fiJu-=.y 40 
i/U mS:pSUI0-ttRRFH6, pSU IQ-t tRRF t bfc 0 pSUI 

dy°7^^ miacT-p^- p-cD^m^t ?—x&>y, 

IPTG^^iC^ n-v-LfcRRFae^-cO^^SU^-^* 

So 

[0042] ( b ) ^mm^mm^nxmrnm^^ 

RRF4-^a Ufc^J»BSTF1 001 «rfNK r^-mJlERRFIg 

f-zmimm-z z. t * ^isf^RRFiUS 

^f-rottltBSrfllSLfc. RRF4ca*fl&mF1001f4, P177 



^2 0 0 0- 1 5 7 2 7 5 

g&KfSfcS^-CffcSLfc. STMG1 2025 (zad-220 : : 
Tn 10. 9- Y7*y4 V V vftttTcR-^-^-^RRFJt^ST-i: 
^50%roco- transduction^*^) ffifrb?]7T—y 

$rP^Lfc„ #b^fcpi 7r—^*o. im y^gfcay 

£Ail8«iK(pH6. 0)/1M t Kn^>/l/7;yf3 7tT 
1 2^ra*aaUfc. fc Kn^>;U75yfeilfcPl7r 
-v ; *^S§SKH5 402 (tyr (Am) trpE9829 (Am) thr me t E ilv 
thy supF6(Ts); Inada T.et al, Conditionaly lethal 
amber mutations in the leader peptidase gene of E 
scherichia coli. J. Bac t er i o I. 1 71, : 585-587, 1 989) W 

— Ctransductant) h5t^^ V ^Sr£tfLB:/u- h 

±.xu°cxm9LLtz a mhtitzyu- h*Mof 

XMI&$lW.®l<D=>v=.— £ts mutants £ LtlsltLfi 
Lfc„ 'H^ts mutants£:fc»S<E>»£^<£>RRFitte 
^-<75^£f#o:/7^ 5 K {pTWV-e RRFH6) tMEiL 

yt 0 ry^yv ymm<D^v~-*m$i\^ 42°cx±n 

7°7*^ KHRRFoflfigiHS^E^J K^b**- 

x ;* h (D&mtn h<tz T F 1 0 0 1 4*o>ifig$§tifc£*6 s R R 
Fitfc?-i7y£STfc6- ££§E931-5'bro'efc5o ^ 
-rffiffiK^ii. KTCi^-ffofc. RRF^«±filKTF1 
001*. pSUIQ-ttRRFH6Jtb^pSUIQ-ttRRF-C^K<Eft 
U 0, 0. OK 0. K ioJ;0 : 1mMcolPTG^r'atfLB'7 0 i^— h 
±_^^X\2°CXt%m L£W£«8 Lfc„ @ 9 Kip Ltz 

(DXhZ>i\k *mw-f%tz#>^ 4f3 n^-{CiBit 5 
S^mSRRFOfg^^^^^^^vyciy hftici 

^^-v'^^^^^bfcRRF^^I-S^c 1 :^^, ^OJ 
(4N i -NTA affinity s t a i n i ngf- i ottroTCo z\<DU=c- 
7.?y7°uy h&<DU3k (@10) ^^B^b^^<t5 
IPTGro»*ft#«Jf-RRFitt-&^W«^H (t^^ 

F^tt±fl§0TF1OO1cD^W^@«fis *|g0Jirj;5r^S 
»f»«RRF ro^tr i; o Tffiffi $ ttfc^m tz <b $ tufc 

[0 0 4 3] 

S^tiS-C#5ifiiS»SSiffiRRFSr#Sr 5o *S 

dMfcRRFfi, CAR0D^±5RRF«:^-ys/ h t LfcfetS^J 

mxhz> a 

[0 0 4 4] 
[1B?U^3 
ICE LISTING 
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19 20 
<1!0> RRF Research Inc. 
<I20> Highly Thermophilic Bacterial RRF Gene 
<130> RRF 
<140> 
< 1 4 1 > 
< 1 6 0> 8 

<170> Patent In Ver. 2.0 
<2I0> I 
<211> 558 
< 2 1 2> DNA 

<2I3> Thermus thermophilus 

<220> 

<221> CDS 

<222> (1).. (555) 

<400> I 

atg acc c t g aag gag ctt tac gcg gaa acc cga age cac atg caa aag 48 
Met Thr Leu Lys Glti Leu Tyr Ala Glu Thr Arg Ser His Met Gin Lys 

15 10 15 

age etc gag g!c ctg gag cac aac ctg gcg ggc etc cgc acc ggc cgc 96 
Ser Leu Glu Val Leu Glu His Asn Leu Ala Gly Leu Arg Thr Gly Arg 

20 25 30 

gec aac ccc gec etc etc ctg cac ctg aag gig gag tac tac ggc gec 144 
Ala Asn Pro Ala Leu Leu Leu His Leu Lys Val Glu Tyr Tyr Gly Ala 

35 40 45 

cac gtc ccc ctg aac cag ate gec acc gta acc gec ccc gac ccc agg 192 
His Val Pro Leu Asn Gin He Ala Thr Val Thr Ala Pro Asp Pro Arg 

50 55 60 

acc ctg gtg gtc cag tec tgg gac cag aac gec etc aag gec ata gag 240 
Thr Leu Val Val Gin Ser Trp Asp Gin Asn Ala Leu Lys Ala lie Glu 
65 70 75 80 

aag gec ate egg gac teg gac ctg ggc ctg aac ccc age aac aag ggg 288 
Lys Ala lie Arg Asp Ser Asp Leu Gly Leu Asn Pro Ser Asn Lys Gly 

85 90 95 

gac gec etc tac ate aac ate ccg ccc etc acg gag gaa agg cga aag 336 
Asp Ala Leu Tyr Me Asn He Pro Pro Leu Thr Glu Glu Arg Arg Lys 

100 105 110 

gac ctg gtg egg gcg gtg egg cag tac gec gag gag ggg egg gtg gee 384 
Asp Leu Val Arg Ala Val Arg Gin Tyr Ala Glu Glu Gly Arg Val Ala 1 
15 120 125 

ate cgc aac ate cgc cgc gag gec ttg gac aag ctg aag aag ctg gec 432 
lie Arg Asn lie Arg Arg Glu Ala Leu Asp Lys Leu Lys Lys Leu Ala 

130 135 140 

aag gag etc cac etc tec gag gac gag acc aag egg gcg gag gcg gag 480 
Lys Glu Leu His Leu Ser Glu Asp Glu Thr Lys Arg Ala Glu Ala Glu145 

150 155 160 

ate cag aag ate acc gac gag ttc ate gec aag gec gac cag ctg gcg 528 
lie Gin Lys lie Thr Asp Glu Phe lie Ala Lys Ala Asp Gin Leu Ala 

165 170 175 

gag aag aag gag cag gag ate ctg ggc tga 558 
Glu Lys Lys Glu Gin Glu lie Leu Gly 
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21 22 
180 185 

<2I0> 2 
<211> 185 
<2I2> PRT 

< 2 1 3 > The rmu s I he rmoph i I us 
<400> 2 

Mel Thr Leu L y s G I u Leu Tyr Ala Glti T h r Arg Ser His Met Gin Lys 

15 10 15 

Ser Leu Glu Val Leu Glu His Asn Leu Ala Gly Leu Arg Thr Gly Arg 

20 25 30 

Ala Asn Pro Ala Leu Leu Leu His Leu Lys Val Glu Tyr Tyr Gly Ala 

35 40 45 

His Val Pro Leu Asn Gin Me Ala Thr Val Thr Ala Pro Asp Pro Arg 

50 55 60 

Thr Leu Val Val Gin Ser Trp Asp Gin Asn Ala Leu Lys Ala lie Glu 
6 5 70 75 80 

Lys Ala lie Arg Asp Ser Asp Leu Gly Leu Asn Pro Ser Asn Lys Gly 

85 90 95 

Asp Ala Leu Tyr lie Asn lie Pro Pro Leu Thr Glu Glu Arg Arg Lys 

100 105 110 

Asp Leu Val Arg Ala Val Arg Gin Tyr Ala Glu Glu Gly Arg Val Ala 

115 120 125 

lie Arg Asn Me Arg Arg Glu Ala Leu Asp Lys Leu Lys Lys Leu Ala 

130 135 140 

Lys Glu Leu His Leu Ser Glu Asp Glu Thr Lys Arg Ala Glu Ala Glu 
145 150 155 160 

Me Gin Lys Me Thr Asp Glu Phe Me Ala Lys Ala Asp Gin Leu Ala 

165 170 175 

Glu Lys Lys Glu Gin Glu Me Leu Gly 
180 185 

<210> 3 
< 2 1 1 > 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f ic i a 1 1 y 

Synthesized Primer Sequence 
<400> 3 

gtsgaslact acgg 14 
<210> 4 
< 2 1 1 > 23 
<212> DNA 

< 2 1 3 > Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Ar t i f i c i a 1 1 y 

Synthesized Primer Sequence 
<400> 4 

cknckytcyt cngtnarngs ngg 23 
<2I0> 5 
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23 24 

< 2 1 1 > 17 
<2I2> DNA 

<2 1 3> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence-Art i f icia I ly 

Synthesized Pr i me r Sequence 
<400> 5 

cgscgsaygt tmcgsac 17 
<210> 6 
<2U> 69 
<2t2> DNA 

< 2 1 3> Art ilicial Sequence 
<220> 

< 2 2 3> Description of Artificial Sequence : Ar t i f i c i a 1 1 y 

Synthesized Primer Sequence 
<400> 6 

nnntctagaa ataattttgt ttaactttaa ga aggag a t a tacatatgac cctgaaggag 60 
ctitacgcg 69 
<2 1 0> 7 
<2 1 1 > 54 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<2 2 3> Description of Artificial Sequence : Ar t i f i c i a 1 1 y 

Synthesized Pr ime r Sequence 
<400> 7 

nnnggatcct cagtggtggt ggtggtggtg gctgcccagg atctcctgct cctt 54 
<210> 8 
< 2 1 1 > 33 
<2 1 2> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<2 2 3 > Description of Artificial Sequence : Ar t i f i c i a 1 1 y 
Synthesized Primer Sequence 



<400> 8 

nnnggatcct cagcccagga tctcctgctc ctt 
<2 1 0> 9 
< 2 1 1 > 24 
<2!2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i I i c i a 1 1 y 

Synthesized Primer Sequence for T. tfi. RRF 
<400> 9 

at gacccl ga aggagcttta cgcg 
<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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25 

<220> 

<223> Description of Art i i ici a I 
r imer Sequence for T. th. RRF 
<400> fO 

tcagcccagg atctcc tgct cct t 

f'2tLTPup, H^f^L-TPdownk B^idStLTPdo 
wn2£#*I£5£L/-c 0 
[0 2] mm? / ADNArt><b PCRS^i- <t o Tif*I 

£tWiRRFjlg^ fragment. #*if if>I£twtf ragmen t£ 
^Rl^^LTfcSc AllPup-Pdown2$rffl^TwPCRSfST 
iS^f 7 ADNA^^ iiil>S ^ tifc I r a gme n 1 1 05%tK 
^T^yyuZS K^>-T(75ffiM^:t!)EI 0 BliPup-Pdown 1 
i/^T ©PCRS^T" i r a gme n 1 1 ^ t>tiitil $ Hfc f r agme n t 

m 3 ] r^^ffiSRRFit^^-roffiSia^JiS £Z?T 5 / 

[i4] mmmmwr s /®«£#E£owRRFii^ 

[0 5] pET3O-ttRRFH6<7}^ii£*-rm5£0o TWm>& 

RRFH6<0«|RfB««:*i~ o 
[0 6] pET3O-ttRRF<O«^t^-rm^0o TiBSP^-^ 



Sequence: Ar t i f icia I ly Synthesized I 



24 



[0 7 ] SSiffSftffiRRF^ ^^StOS0S-PAGEO = -r y 

[0 8 ] c*4B^ tx?-v>j>rtfttmztiitiai8i&m 

KRRF^ProBond Res inTttJSi&^bfrfc* 

[0 9] ffiffiSftlfcfcfctf 5pSUIQ-ttRRFT^«te&£ft 
fcRRF^S^J»grTFI00l©J##M*^1-?Jl. 0^ 
^■fkto*), fcT*»bllB^IPT6^P«S!iS0, 0. OK 0. 

[01 0] pSUIQ-ttRRFT^W^^tL/-cRRF^ft^:fliS 



l — V2 
V — V4 



IPTG8s»P»S OmM 

I PTG&sAlM 0. 0 

IPTG8sAD»£ 0. 1r 

IPTGSsfloM imM 



[01] 



Aquifex aeol icus 
Bacillus subtil is 
Escherichia coli 
Haemophilus influenzae 
Mycobacterium leprae 
Staphylococcus aureus 



1 :MIKELEDIFKEAEKDMKKAVEYYKNEIAGLRTSRASTALVEEH 
1 : — HSKEVLTQTKEKHEKAI AAYORELATVRAGRANPSL LDKVTlVEYYC 
1 : — MISDIRKDAEVRHDKCVEAFKTQISKIRTGRASPSUDGIV YEYYC 

1 : HLNQIKKDAQDRHEKSLEAIKGHISKWGRAQPSLLDAIC VEYYC 

1 :MI-D-EALF-DAEEKHEKAVSVAREDLSHIRTGRAMPGMFSRL\ IDYYG| 
1: — HS-DI INETKSRHQKSIESLSRELANISAGRANSNLLNGV1 W)YYGf 




Aquifex aeol icus 61 :SVPEHNQIVIQVWDQMAVPAIEKAIRE-ELNLNPTVQGNVIRVTL 

Bacillus subtilis 58:NVPEARMLVITPYDKTAIGDIEKAILKADLGLTPTSDGNMIRIAI 'ALTEEI 

Escherichia col i 58 : TVEDSRTLK INVFDRSHSPAVEKAI HASDLG LNPNSAGSDI RVPL 'PLTEEI 

Haemophi 1 us i nf 1 uenzae 58 : VAEDARTLAVTVFDRSLISAVEKAI LTSDLGLNPSSAGTTI RVPL 

Mycobacterium leprae 58:NVPEARLVV1KPYDAI0LHAIETAIRNSDLGVNPSNDGTLIRVAV '0LTEEI 

Staphylococcus aureus 57 : NVPEARLLVISPYDKTSVADIEKAI I AANLGVNPTSDGEVIRIAV PALTEEf 



IRELVRLL 119 
IKELVKVV 117 
IKDLTKIV 117 
'PLTEERkROLIKIV 117 
1RELVKQA 117 
IKERVKDV 116 



Aquifex aeol icus 120: 
Bacillus subtilis 118: 
Escherichia coli 118: 
Haemophilus influenzae 118: 
Mycobacterium leprae 118: 
Staphylococcus aureus 117: 

Aquifex aeol icus 
Bacillus subtilis 
Escherichia coli 
Haemophilus influenzae 178: 
Mycobacterium leprae 
Staphyli 



:HKITEEARVRpRRVIJREAKEMIEEL — EG-ISEDEKKRALERLQKLIOKYIDEINKLMEA 1 76 

KKYAEEAKVAVRNVRRDANDDLKKLEKNGDITEDELRASTEDVQKLTDEYVSKIDSVTKD 1 77 

RGEAEQARVAwRNVFjRDANOKVKALLKDKEISEDDDRRSQDDVQKLTDAAIKKIEAALAD 1 77 

:KGEGEQGKVAVRNVRRDANDKIKALLKDKEISENEQHKAEEEIQKITDIYIKKVDEVLAD 177 

:KCKGEDAKVSVRNIRRKVMEELHRIRKDGEAGEDEVSRAEKDLDKTTHQYVIQIDELVKH 177 

:KKIGEEAKV SyRNIH RDHNDQLKKDEKNGDITEDELRSGTEDVQKATDNSIKEIDQMIAD 176 



:KEKEIMSV— 



:KEKEIMEVKTMYNRKDPLMFTG 

KEAELMQF 

:KEKELMDF 



184 



4$Bfl 2000-157275 



im2] 



400bp 
300bp 

200bp 
100bp 




[03] 



EHNLACLRTCRA 



130 



140 



ISO 



160 



170 



180 



CTGAAGCT(^GTACTACCCCGCCCAOTCCCCCTGAACCACATCGCCACCCTAACCGCC 
LKVEYYGAHVPLNQIATVTA. 

190 200 210 220 230 240 T.th RRFH6 

CCCCACCCCAGGACCCTGCTGGTCCAGTCCTOGGACCAGAACGCCCTCAAGCCCATAGAG 



DPR 



VQSWDQNALK, 



31kDa ^ 
21 5kDa ^ 



370 380 390 400 410 420 

TACCCCGAGGAGGGCCGGGTGGCCATCCGCMCATCCCCCGCGAGCCCTTOGACAACCTG 
YAEEGRVAIRNIRREALDKL 



1. T.th RRFH6 RESOURCE S 

2. T.th RRFH6 ProBond Resin 

3. T.th RRFH6 

4. BL2KDE3) 



(16) 



2 0 0 0 - 1 5 7 2 7 5 



34] 



Aquifex Molicus 
Bacillus subtil is 
Escherichia coli 
Hsanophilus influenzae 
Mycobacterium leprae 



Aquifex aeolicus 
Bacillus subtil is 
Escherichia coli 
Haemophilus influenzae 
Mycobacterium leprae 
Staphylococcus aureus 
Thermus thernophi 1 us 

Aquifex aeolicus 
Bacillus subtilis 
Escherichia coif 




61:SVPEHNQIVI< 
58:MVPEARMLVITP> 
58:TVEDSRTlKIf 
58:VAEDARTIAVTVF 
58:NVPEARLWIKr 
STiMVPEARUVISP 1 
59:TAPDPRTLWQSI 




iAKEHIEEL— E-GI! 
JAHDDLKKLEKNGDI 
1ANDKVKALLKDKEI! 

IDKIKALLKDKEI! 
(VNEELHRIRKDGf " 
IMNDOLKKDEKNGDIl 
.DKLKKLAKELHL! 




Aquifex aeolicus 
Bacillus subtilis 
Escherichia coli 

s influenzae 178:|( 
Mycobacterium leprae 
Staphylococcus a 
The raws thermophilu 



IKYIDEINKLMEA 176 
IEYVSKIDSVTKD 177 
IKKIEAAIAD 177 
IIYIKKVDEVLAD 177 
WVIQIDELVKH 177 
IKEIDQMIAD 176 
IEFIAKADOLAEK 17B 

184 



[06] 




TAATA^6ACTCACTMAGGGGAATTGTGAGCG6ATAACATTCCCCTCTA(inAATAATTTT(iTTTAACTTTAA 
" ^f^^jS^vt^^kJ ArGACCCTGAAGGA G C T r TA CGC GGAAA CCCGAAGCCA CATGCAAAAGAGCCTCGAG 



liTCCJGGAGCA^AACr.TGGr.GGGf.CTC.C.GCACCGGr -^G ^GCCAACCCCGCCCTCCTCCTGCACCTGAAGGTG 
QAGTACTACGG CGMCACGTCCCCCTGAACCAGATCGCCACCGTAACC GCCCCCGAfflCCAGGACCCTGGTG 
RTCCAGTCCTGp^Ar.CAGAACG C^^T^AAGGCCAT A GAGAAGGCCATCCGGGACTCGGACCTGGGCCTGAAC 
C.CCA GCA ACAAG G6GGA CGCCCTC TA MTCAACA TCCC GCCCC TCA CGGAGGAAA GGCGA AAGGAOQ TGG TG 
r.GGGCGGTGCG G^AGTAt.GCCGAGGAGGGGCGGGTGGCCATCCGCAACATCCGC QGCGAGGCCTTGGACAAG 
C.TGAAGAAGCTGGC.r.AAGGAGCTt.C.AC.r.TCTCCGA ftGAr.GAGACCAAGCGGGCGGAGGCGGAGA TCCAGAAG 
ATfiACCGACGA GTTfiATMCCAAGG C rGAnnAGnTGGCGGAGAAGAAGGAGCAGGAGATCCTGGGCT G Am 



TCCGAATTC. . 
EeoR I 



. CTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTG BamH 

T7 terminator 



(17) 



ffl2000-l 57275 




GTCC.TGGAGCACAACCTGGCGGGCCTCCGCACCGGCCGCGCCAACCCCGCCCTCCJCCTGCACCTGAAGGTG 
GAGTACTACGGCGCCCACGTCCCCCTGAACCAGATCGCCACCGTAACCGCCCCCGACCCCAGGACCCTGGTG 
GTCCAGTCCTGGGACCAGAACGCCCTCAAGGCCATAGAGAAGGCCATCCGGGACTCGGACCTGGGCCTGAAC 



CCCAGCAACAAGGGGGACGCCCTCTACA TCAACA TCCCGCCCCTCACGGAGGAAAi 
CGGGCGGTGCGGCAGTACGCCGAGGAGGGGCGGGTGGCCATCCGCAACATCCGCCGCGAGGCCTTGGACAAG 
GTGAAGAAGCTGGCCAAGGAGCTCCACCTCTCCGAGGACGAGACCAAGCGGGCGGAGGCGGAGA TCCAGAAG 



A TCACCGACGAGTTCA TCGCCAAGGCCGACCAGCTGGCGGAGAAGAAGGAGCAGGAGA TCCTGGGCAGCCAC 
CACCACCACCACCACTGAGGMCCS khnC CTAGCATAACCCCTTGGGGCCTCTAAACG6G 



TCTTGAGGGGTTTTTTG 1 



(18) M2 0 0 0- 1 5 7 2 7 5 



[El 8] 

v. 




CT2000-157275 



[09] 




IPTG (mM) 



(51) Int. CI. 7 
C 1 2 P 
GO 1 N 

//(C12N 
C 1 2 R 

(C 1 2N 
C 1 2R 

(C 1 2 P 
C 1 2R 



21/08 
33/15 
33/566 
15/09 
1:19) 
1/21 
1:19) 
21/02 
1 :19) 



F I 

C 1 2 P 21/08 
G 0 1 N 33/15 
33/566 



4B02 4 AA01 AMI BA43 BA80 CA04 

DA06 EA04 GA11 H A0 1 HA11 

4B064 AG01 AG26 AG27 BA16 CA02 

CA19 CC24 DA01 DA13 
4B065 AA01Y AA26X AB01 BA02 

CA24 CA25 CA44 CA46 

4H045 AA10 AA11 AA20 AA30 BA10 

CA11 DA76 DA86 EA50 FA74 

HA07 
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